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A test is often interpreted as "normal" or "abnormal" 
by a single criterion, regardless of the intent of testing. 
The discriminate accuracy of this convention was criti•
cally analyzed using information content (I), likelihood 
ratio and the area under the receiver-operating char•
acteristic curve. Three ejection fraction variables were 
assessed-ejection fraction at rest, exercise ejection frac•
tion and the change in ejection fraction from rest to 
exercise-each relative to three intentional goals: diag•
nosis of coronary artery disease in 929 patients without 
previous myocardial infarction, prediction of multivessel 
disease in these same 929 patients and prediction of mul•
tivessel disease in 507 patients with previous myocardial 
infarction. The information content of exercise ejection 
fraction (lEX) was higher than for ejection fraction at 
rest (IR) or for the change from rest to exercise 
(IEX - R), and was relatively constant regardless of the 
goal of testing. In contrast, neither IR nor IEX - R was 
Diagnostic tests often serve more than one purpose. For 
example, exercise radionuclide angiocardiography is now 
widely employed to estimate the functional severity and 
prognosis of coronary artery disease (1-4) as well as to 
predict its presence or absence (5,6). It is likely, however, 
that the efficacy of a given test criterion will vary when 
addressing such different intentional goals. If so, functional 
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constant. IR was lowest for diagnosis of coronary artery 
disease, whereas IEX-R was highest for this same goal. 
These empiric observations are consistent with the quan•
titative relation predicted by information theory: lEX = 
IR + IEX - R' 
Thus, ejection fraction at rest has little (iiscriminate 
value relative to the diagnosis of coronary artery disease, 
but does have value in evaluating the extent of disease 
in patients after myocardial infarction. Exercise ejection 
fraction and change in ejection fraction are nearly equally 
useful for purposes of diagnosis, whereas the former is 
most useful for functional evaluation in postinfarction 
patients. On the basis ~f these observations, it is con•
cluded that neither the information content nor the in•
herent accuracy of radionuclide angiocardiography re•
mains fixed when the test is employed for different, 
although related, purposes. 
(J Am Coli CardioI1986;7:17-24) 
variables such as exercise duration probably ,have more 
prognostic than diagnostic value, whereas anatomic vari•
ables such as the presence or absence of coronary fluoro•
scopic calcification probably have more diagnostic than 
prognostic value. The specific purpose of this study was to 
determine whether the discriminate accuracy of a particular 
test variable, left ventricular ejection fraction, depends on 
the intentional goal of testing. By inference, our broader 
purpose was to determine whether the interpretation of a 
clinical test might change with the question being asked 
of it. 
Methods 
Study patients. The study comprises 1,436 patients (507 
with previous myocardial infarction) undergoing first pass 
or equilibrium rest and exercise radionuclide angiocardiog•
raphy at one of four participating centers: Cedars-Sinai Med•
ical Center (Los Angeles, California), Duke University 
Medical Center (Durham, North Carolina), Massachusetts 
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General Hospital (Boston, Massachusetts) and St. Michael's 
Hospital (Toronto, Canada). Each patient underwent coro•
nary angiography within 3 months of the radionuclide study 
as part of the clinical evaluation for known or suspected 
coronary artery disease. None had an intervening myo•
cardial infarction, congenital heart disease, valvular heart 
disease, nonischemic cardiomyopathy or previous coronary 
artery bypass surgery. A coronary vessel was defined as 
diseased if the patient's catheterization laboratory report 
noted 50% or more luminal diameter narrowing of any major 
coronary vessel. The coronary angiographic characteristics 
of the group are summarized in Table 1. 
Exercise radionuclide angiocardiography. In each in•
stitution, upright bicycle ergometry was begun at 200 kp.mlmin 
and was increased in stages until a maximal effort was 
achieved, unless exertional hypotension, serious ventricular 
arrhythmias or marked chest pain supervened. All studies 
were performed under constant electrocardiographic mon•
itoring, using a modified V5 lead to assess cardiac rhythm 
and heart rate. Blood pressure was measured indirectly with 
a sphygmomanometer. The first pass imaging technique em•
ployed an anterior projection, a multicrystal gamma camera 
(Baird System Seventy-Seven) and 10 to 15 mCi of tech•
netium-99m pertechnetate injected both at rest and at peak 
exercise (6). The equilibrium technique employed at 45° 
left anterior oblique projection, a single Y4 inch (0.625 cm) 
sodium iodide crystal, an all-purpse collimator and 25 mCi 
of technetium-99m in vitro labeled autologous red blood 
cells, injected before exercise (7). Left ventricular ejection 
fraction was calculated by dividing stroke counts (end-di•
astolic counts minus end-systolic counts) by the back•
ground-corrected end-diastolic counts. 
Data analysis. The data were analyzed relative to three 
intentional goals: 1) detection of coronary artery disease in 
929 patients without myocardial infarction, 2) identification 
of multivessel disease in these same 929 patients, and 3) 
identification of multi vessel disease in 507 patients with 
documented prior infarction. 
The true andfalse positive rates for each level of ejection 
fraction (rest, exercise and the change from rest to exercise, 
each in increments of 0.01) were evaluated relative to each 
of these goals by fitting the data to a theoretical distribution 
Table 1. Extent of Coronary Artery Disease in Subsets of the 
Study Group 
Noninfarction Group Postinfarction Group 
Diseased No. of No. of 
Vessels Patients Percent PatJents Percent 
0 330 36 31 6 
I 157 17 !OI 20 
2 145 16 139 27 
3 297 32 236 47 
Total 929 100 507 100 
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function. Previous studies from several of our laborfltories 
(8,9) suggest that the beta function B (n,r) appropriately 
models the natural distribution of left ventricular ejection 
fraction variables. This function is fully defined by the mean 
and standard deviation of the observed data. Accordingly, 
we determined the mean and standard deviation of each 
pooled ejection fraction variable in the population subset 
appropriate to each goal. We then calculated the relative 
frequency (F) of a number of specific thresholds for ejection 
fraction at rest, exercise ejection fraction and the linear 
transformation of their difference (change in ejection frac•
tion + Yz) using the following equation: 
F = E B(n,rlp)dp, 
where p is the measured value of the ejection fraction vari•
able, t is the threshold value for the variable and n and r 
are defined in terms of the mean and standard deviation of 
the distribution (8). The frequency (F) represents the true 
positive rate (sensitivity) given the presence of coronary 
artery disease), and it represents the false positive rate (1-
specificity) given the absence of disease (Fig. O. By iter•
ating the ejection fraction threshold value (t) in increments 
Figure 1. Distributional analysis of left ventricular (LV) ejection 
fraction. The top graph is the beta frequency distribution of ex•
ercise ejection fraction in the 599 patients with coronary artery 
disease (CAD) and no previous myocardial infarction (mean = 
0.57, SD = 0.13). The bottom graph (inverted) is the equivalent 
distribution in the 330 patients without coronary artery disease 
(mean = 0.67, SD = 0.12). Each curve is normalized to an area 
of 1. For any given threshold of ejection fraction (here, for ex•
ample, 0.5), the proportion of the population with an ejection 
fraction less than that threshold is represented by the blackened 
area of each curve. For the upper curve, then, this area represents 
the relative frequency of that threshold in patients with coronary 
artery disease (true positive rate or sensitivity), whereas for the 
lower curve this area represents the relative frequency of that 
threshold in patients without coronary disease (false positive rate 
or 1 - specificity). Here, for example, an exercise ejection fraction 
threshold of 0.5 has a true positive rate of 31 % and a false positive 
rate of 9% relative to the diagnosis of angiographic coronary artery 
disease. 
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Figure 2. A typical continuous receiver-operating characteristic 
curve derived from the data illustrated in Figure 1. The point on 
the curve corresponds to the exercise ejection fraction threshold 
of 0.5 discussed in the legend to Figure 1. 
of 0.01, a family of true and false positive rates was gen•
erated that could be plotted as a continuous receiver•
operating characteristic curve (Fig. 2). These analytic curves 
were compared with conventional receiver-operating char•
acteristic curves constructed directly from the raw data (10). 
We used three methods to assess the discriminate ac•
curacy of various ejection fraction criteria. First, we cal•
culated the ratio of true positive rate to false positive rate, 
the conventional likelihood ratio. Second. we computed the 
area enclosed by the receiver-operating characteristic curve 
and the line of identity (II), what we call the" area index. ,. 
Finally, we calculated the average information content (I) 
associated with each true positive-false positive pairing, 
llsing the following equation (12,13): 
I '" (TP.P)log2(TP·P) + (FP-Q)log2(FP-Q) 
- (TP·P + FP-Q)log2(TP.P + FP-Q) -- Plog2P 
+ (FN.P)logiFN·P) + (TN-Q)lOg2(TN-Q) 
- (FN·p + TN.Q)log2(FN.P + TN·Q) - QIOg2Q. 
where TP = true positive rate or sensitivity, FN =0 false 
negative rate (1 - TP), FP = false positive rate or 
1 - specificity. TN "'" true negative rate (I - FP), P =. prev•
alence and Q := I - P; each expressed as a decimal. The 
integrated average information content for a uniform dis•
tribution of prevalence values over the closed mterval [0, I] 
was expressed as a percent relative to angiography. 
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Statistical analysis. All numbers after mean values rep•
resent I standard deviation. Ejection fraction means were 
compared using the two-tailed unpaired t test. Standard de•
viations for proportions such as sensitivity and specificity 
were expressed as standard error of the percent: 
VP( I - P)/N, where P is the proportion and N is the size 
of the population from which the proportion was estimated. 
An alpha level of 0.05 was used to define significance for 
all statistical comparisons. 
Results 
Ejection fraction data. Table 2 summarizes the ob•
served ejection fraction data relative to each of the three 
goals of testing. In the patients without coronary artery 
disease, both rest and exercise ejection fraction and change 
from rest to exercise were in the conventional normal range. 
In patients with coronary disease without infarction, ejection 
fraction was normal at rest but decreased an average of 0.05 
units with exercise. In contrast, both rest and exercise ejec•
tion fraction were abnormal in postinfarction patients. These 
results are consistent with those expected from knowledge 
of the underlying pathophysiology and the conditions of 
testing. 
Ejection fraction data versus intentional goal of test•
ing. Figure 3 shows a typical analytic receiver-operating 
characteristic curve superimposed on the raw data for true 
positive and false positive rates from which it was generated. 
This particular example is for the variable exercise ejection 
fraction relative to the goal diagnosis of coronary artery 
disease. For all nine receiver-operating characteristic curves 
(three variables x three goals), the average deviation be•
tween the continuous analytic curve and the discrete raw 
data was less than 5%. Because of this close correspon•
dence, all subsequent data analyses were based on the an•
alytic curves. 
We evaluated each ejection fraction variable using five 
parameters derivedfrom these curves: maximal information 
content (lMAX), true positive rate (sensitivity) and false pos•
itive rate (1 - specificity) at IMAx , likelihood ratio (the ratio 
of true positive rate to false positive rate) and the area under 
Table 2. Ejection Fraction Data In Angiographic Subsets of the Study Group 
CAD 
No. of patients 599 330 
Rest EF 062 063 
SO 010 0.10 
Exercise EF 057 0.67 
SO 013 012 
Change in EF . 005 -to 04 
SD 012 0.10 ---- .-~~-"-~---~ .. ---~--. 
Non-MI MVD 
442 
0.61 
o 10 
055 
o 13 
-0.06 
011 
Absent 
487 
063 
0.10 
0.66 
0.13 
+0.02 
010 
Post-MI MVD 
Present Ab,ent 
375 \32 
050 0.56 
014 0.14 
0.46 o Sli 
0.14 0.15 
-0.04 +002 
010 0.09 
CAD == coronary artery dlsea,c; EF - eJectIon fraction; MI = myocardial infarction, MVD = multivessel 
disease: SD = standard deViation 
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Figure 3. Comparison of discrete and continuous receiver-oper•
ating characteristic curves for exercise ejection fraction relative to 
the d,i\!-gnosis of coronary artery disease. The curve represents the 
continuous receiver-operating characteristic curve illustrated in Figure 
2. The closed circles represent observed raw values of true positive 
rate and false positive rate in the 929 patients without infarction 
for various ejection fraction thresholds ranging from 0.38 at the 
lower left to 0.82 at the upper right in increments of 0.02. The 
curve and the raw data are almost identical. The single open circle 
at the ejection fraction of 0.62 represents the maximally infor•
mational threshold. The diagonal line represents the line of identity 
(information content = 0). The area enclosed by this indiscrim•
inate line and the receiver-operating characteristic curve is a mea•
sure of discriminate accuracy (the area index). 
the receiver-operating characteristic curve (the area index). 
The curve parameters for all nine receiver-operating char•
acteristic curves are summarized in Table 3. Two broad 
conclusions derive from these data. First, the amount of 
information obtainable from the measurement of ejection 
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fraction depends on the intentional goal of testing. Second, 
relative to anyone goal, the information content for exercise 
ejection fraction is approximately equal to the sum of that 
for ejection fraction at rest and that for the change in ejection 
fraction from rest to exercise: lEX = IR + lEX - R. These 
points are further addressed in the sections that follow rel•
ative to each variable analyzed. 
Exercise ejection fraction. Exercise ejection fraction 
was the most informational variable, regardless of the goal 
of testing (Table 3). The information content of this variable 
did not change relative to the intent of testing. This is il•
lustrated by Figure 4a, in which the receiver-operating char•
acteristic curves associated with the three test goals com•
pletely overlap one another. As a result, the curve parameters 
in Table 3 were almost identical. 
Although the efficacy of exercise ejection fraction was 
not influenced by the goal of testing, this was not so for 
either the maximally informational threshold value or for 
the test's sensitivity and specificity at the maximally infor•
mational threshold value. Thus, exercise ejection fraction 
was more specific for identification of multi vessel disease 
than for diagnosis of disease (75 ± 2 versus 64 ± 3%, 
P < 0.001), but it was also less sensitive (59 ± 2 versus 
68 ± 2%, P < 0.005), even though the maximally infor•
mational thresholds were nearly identical (0.64 and 0.62, 
respectively). In contrast, the sensitivity and specificity of 
exercise ejection fraction for diagnosis of multi vessel dis-
Table 3. Parameters of Discriminate Accuracy for Ejection Fraction ROC Curves 
EF at Rest Exercise EF Change in EF 
Mean SD Mean SD Mean SD 
Intentional Goal I: (diagnosis of CAD) 
Threshold 0.65 0.62 -0.05 
TP rate (n = 599) 0.432 0.020 0.680 0.019 0.833 0.015 
FP rate (n = 330) 0.391 0.027 0.362 0.026 0.515 0.028 
IMAx (%) 0.1 3.5 6.9 3.5 8.0 3.3 
Likelihood ratio 1.10 0.09 1.88 0.14 1.62 0.09 
Area index 0.051 0.430 0.434 
Intentional Goal 2: (non infarction MVD) 
Threshold 0.65 0.64 -0.05 
TP rate (n = 442) 0.457 0.024 0.589 0.023 0.778 0.020 
FP rate (n = 487) 0.376 0.022 0.253 0.020 0.481 0.023 
IMAx (%) 0.5 3.4 7.9 3.3 6.5 3.3 
Likelihood ratio 1.22 0.10 2.33 0.21 1.62 0.09 
Area index 0.108 0.455 0.408 
Intentional Goal 3: (postinfarction MVD) 
Threshold 0.54 0.56 -0.05 
TP rate (n = 375) 0.571 0.026 0.573 0.026 0.783 0.021 
FP rate (n = 132) 0.396 0.043 0.245 0.037 0.536 0.043 
IMAx (%) 2.1 5.2 7.6 5.1 4.6 4.8 
Likelihood ratio 1.44 0.17 2.34 0.37 1.46 0.12 
Area index 0.239 0.446 0.341 
FP = false positive; IMAx maximal information content; ROC = receiver-operating characteristic; 
TP = true positive; other abbreviations as in Table 2. 
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Figure 4. Computer-generated continuous receiver-operating 
characteristic curves for the detection of coronary artery disease 
according to the three variables analyzed in this study. Panel a is 
for exercise ejection fraction; panel b is for change in ejection 
fraction; and panel c is for ejection fraction at rest. For each curve, 
the square symbol represents the maximally informational point. 
A, Band C are the maximally informational points for exercise 
ejection fraction relative to goals I, 2 and 3, respectively; D, E 
and F are those for change in ejection fraction, while G, H and I 
are those for ejection fraction at rest. 
ease were nearly identical (Table 3) but at different maxi•
mally infonnational thresholds (0.56 versus 0.64). 
Change in ejection fraction. Regardless of the goal of 
testing, the change in ejection fraction from rest to exercise 
was significantly more sensitive, but less specific, than was 
exercise ejection fraction (Table 3). Relative to the diagnosis 
of disease, for example, sensitivity of change in ejection 
fraction was 15% higher than that of exercise ejection frac•
tion (p < 0.0001) and specificity was 15% lower (p < 
0.0001). As a result of this trade-off between sensitivity 
and specificity, overall discriminate accuracy relative to this 
particular goal was only slightly less than for exercise ejec-
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tion fraction, but the accuracy of change in ejection fraction 
was lower for the other two goals. Although the maximally 
infonnational threshold did not vary with the goal of testing, 
discriminate accuracy tended to be better for diagnosis of 
disease than for detection of multivessel disease (Table 3, 
Fig. 4b). 
Ejection fraction at rest. Ejection fraction at rest was 
significantly less sensitive than the preceding exercise vari•
ables and intennediate in specificity: better than change in 
ejection fraction but not as good as exercise ejection fraction 
(Table 3). As a result, the discriminate accuracy of ejection 
fraction at rest was significantly less than that of either of 
the exercise variables. Unlike the exercise variables, how•
ever, accuracy was better for detection of multivessel dis•
ease than for diagnosis of disease (Fig. 4c). 
Discussion 
Our findings indicate that the efficacy of a given test 
variable can change with the goal of testing. Thus, the 
discriminate accuracy of ejection fraction at rest (as mea•
sured by infonnation content, likelihood ratio and area in•
dex) increased from intentional goal I to intentional goal 
3. The opposite was observed for change in ejection fraction. 
Discriminate accuracy decreased from goaf I to goal 3. In 
contrast, the discriminate indexes for exercise ejection frac•
tion did not change from goal to goal. Figure 5 (a regrouping 
of the receiver-operating characteristic curves in Fig. 4) 
summarizes these interrelations. As suggested by these curves, 
a simple additive function describes the discriminate relation 
between these variables in tenns of infonnation content: 
lEX = IR + lEX - R· Because additivity was one of the initial 
desiderata of infonnation theory (13), this relation is not at 
all surprising. To our knowledge, however, this study rep•
resents its first empiric demonstration. 
From a strictly mathematical perspective, then, exercise 
ejection fraction contains two independent infonnational 
components: that contributed by the value of ejection frac•
tion at rest and that contributed by the change from rest to 
exercise. Thus, if the ejection fraction at rest contains no 
discriminate infonnation relative to a given goal of testing. 
then the measured infonnation content for exercise ejection 
fraction and change in ejection fraction will be equal. On 
the other hand. if ejection fraction at rest does contain dis•
criminate infonnation relative to the goal of testing, then 
the measured infonnation content for exercise ejection frac•
tion will exceed that for change in ejection fraction by just 
this amount. 
Clinical relevance. Several practical rules of thumb de•
rive from the observation that the efficacy of a test variable 
changes with the intent of testing. First, ejection fraction 
at rest provided virtually no information relative to pre•
dicting the categorical presence or absence of coronary ar-
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Figure 5. A refonnatting of the curves in Figure 4, according to 
the intentional goal of testing. The receiver-operating characteristic 
curves for goal I are in a, those for goal 2 are in b and those for 
goal 3 are in c. The symbols have the same meaning as in 
Figure 4. 
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tery disease. This agrees with other studies (14.15) and is 
consistent with the observation that the distribution of values 
of ejection fraction at rest is similar in patients with and 
without angiographic coronary artery dIsease, if those with 
previous myocardial infarction are excluded from analysis 
(15). Relative to the diagnosis of coronary artery disease. 
then, exercise ejection fraction and change in ejection frac•
tion are of equal efficacy. 
Second, after myocardial infarction, ejection fraction at 
rest tends to be lower in patients with multi vessel disease 
than in those without multi vessel disease. As a result, ejec•
tion fraction at rest contains a small but significant amount 
of information relative to the anatomic extent of disease. 
Accordingly. we infer from our observations that the pre•
diction of multivessel disease should not be based solely on 
the change in ejection fraction in postinfarction patients, as 
is commonly done; exercise ejection fraction is likely to be 
more accurate because it combines the information provided 
by ejection fraction at rest with that from change in ejection 
fraction. 
Third, although exercise ejection fraction and change in 
ejection fraction had equal efficacy for the diagnosis of 
coronary artery disease. the practical utility of these criteria 
depends further on the populations in which they are applied. 
For example, change in ejection fraction was more sensitive 
than exercise ejection fraction for diagnosis (83 versus 68%), 
but it was also less specific (49 versus 64%). Thus, if the 
intentional goal is for diagnosis of coronary artery disease 
in a population with a high prevalence of disease (such as 
in a tertiary referral laboratory) change in ejection fraction 
might be the more useful criterion (in terms of total diag•
nostic yield). Because predictive accuracy depends on prev•
alence, the higher sensitivity will result in greater accuracy 
in such select groups. If the intentional goal is to screen for 
the presence of coronary artery disease in a population with 
a low prevalence of disease (and we are not recommending 
Table 4. Ejection Fraction (EF) Responses and Demographics According to Study Site 
Los Angeles Durham Boston Toronto 
Nomnfarction 
No. of patients 192 580 68 89 
Age (yr) 56 ± II 52 ± 8 51 :!: 10 50 :!: 9 
Men 73 ± 2 66 ± 2 66 :!: 6 71 ± 5 
Rest EF 58 ± 9 63 ± II 65 :!: 8 63 ± 9 
Exercise EF 59 ± 13 61 :!: 14 66 ± II 62 :!: 14 
Change in EF +1 :!: II -3 :!: 12 + I :!: 10 -0 ± II 
Postmfarction 
No. of patients 156 291 49 II 
Age (yr) 57 ± II 50 ± 9 51 ± 10 45 ± 9 
Men 85 ± 3 85 ± 2 94 ± 3 91 ± 9 
Rest EF 47 ± 13 54 ± 14 57 ± 14 53 ± 15 
Exercise EF 47 ± 16 50 ± 14 56 :t 16 50 ± 16 
Change in EF -0 ± 9 -4 ± II -I ± 9 -2 ± 6 
Values other than age are expressed as percent ± I SO. 
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such use), then exercise ejection fraction would be a more 
useful criterion than change in ejection fraction. Its higher 
specificity would result in fewer false positive data and a 
higher predictive accuracy in the face of low prevalence. 
Limitations of the study design. Two factors may have 
adversely affected our artalyses. The first factor relates to 
the inescapable biases introduced by our use of a referred 
patient population. There are two forms of such referral bias 
(16-18). One is called pretest referral bias-the preferential 
selection of patients for testing based on such nonanatomic 
factors as age, sex and symptom status. Thus, the probability 
of coronary artery disease before testing is almost twice as 
high in our patients who underwent cardiac catheterization 
compared with that in our patients who did not undergo 
catheterization (18), even without considering the results of 
exercise radionuclide angiocardiography. An even more po•
tent bias is that which we term posttest referral bias-the 
preferential selection of positive test responders for coronary 
angiography and negative test responders away from an•
giography (18). As a result of these biases, any group of 
catheterized patients is an atypically "sick" subset of the 
total patient population. For example, the initial clinical 
validations of exercise radionuclide angiocardiography es•
tablished a 0.05 increase in ejection fraction as the optimal 
criterion for test interpretation (19). In bur patients, how•
ever, this value is displaced downward by I stahdard de•
viation (from + 0.05 to - 0.05). Despite our large sample 
size, then, the particular values reported here may not be 
representative of those in laboratories subject to different 
patterns of patient referral. 
The second limitation of our study delSign relates to dif•
ferences in technical methods from laboratory to laboratory. 
For example, we pooled the ejection fraction results in pa•
tients who underwent exercise radionuclide artgiocardiog•
raphy by either the first pass or gated equilibrium technique. 
Although a number of studies have confirmed that the anal•
ysis of ejection fraction by the first pass and gated equilib•
rium techniques is very similar (19-25), our pooling may 
have introduced an unrecognized error. Ejection fraction 
responses from institution to institution, however, were gen•
erally similar (Table 4). Thus, the magnitUde of any such 
error is probably small compared with that due to the referral 
biases altt1ady mentioned. 
Conchlsions. Our results irtdicate that both qualitative 
and quantitative changes in discriminate accuracy can occUr 
when radionuclide angiocardiography is used in different 
clinical subsets (postinfarction patients versus diagnostic 
patients), or whert the question asked of the test is changed 
(extent of disease versus presence of disease). To be sure, 
the observed differences were not large, but we think it 
presumptuous to assume that this will be typical of other 
tests, other conditions of testing and even other intentional 
goals, such as the identification of "high risk" anatomic 
or prognostic subsets (3). Practical considerations notwith-
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standing, prudence dictates that clinical investigators de•
termine test efficacy relative to each separate purpose to 
which that test is applied. 
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